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Thus al, a =2, 6 or 3, 5; d?+d2=15, giving sets I, If below. Let next el +e2 
11. Then d2 +d2=4, 01 +02=9; or d1 +d2=14, c2 ?02=8. From these and 

(1) or (2), we get III. ..X I as the only sets. 

al, a. b7, b2 el, c2 d d2 e, e2 
I 2, 6 4, 9 3, 5 7, 8 0,1 

II 3, 5 4, 9 2, 6 7,8 0,1 
III 1, 8 0, X 2, 6 5,9 4, 7 
IV 3, 6 1, 2 0, 8 5, 9 4, 7 
V 4, 5 0, 3 1, 7 6, 8 2, 9 

VI 0, 9 1, 2 3, 5 6,8 4, 7 
VII 1,7 5, 8 3, 6 0,4 2, 9 

VIII 2, 6 5, 8 0, 9 1,3 4, 7 
IX 3, 5 6, 7 1, 8 0,4 2, 9 
X 0, 8 4, 9 2, 7 1, 3 5, 6 

XI 0, 8 6, 7 4, 5 1, 3 2, 9 

Sets VI, X, and XI may properly be excluded. 
Also solved by G. B. M. Zerr. 

MISCELLANEOUS. 

132. Proposed by M. A. GRUBER, A. M., War Department, Washington, D. C. 

Six officers of different grades (1, 2, 3, 4, 5, 6) from each of six branches 
the army (a, b, c, d, e, f) are to be arranged in a square so that each rank and 

each file shall have an officer of each grade and each branch. Can it be done? 
If not, prove it. The arrangement of five officers of each kind is easy. 

Remark by L. E. DICKSON, The University of Chicago. 

This problem, proposed in the February, 1903, number, is here repeated 
to call attention to the fact that no solution has yet been sent to the editors. If, 
instead of 6, we employ an odd number n, we obtain an immediate solution with 
a b6c -vX as the first row, aanan- .....a - a3a, as the main diagonal, the scheme be- 
ing completed by permuting a, b, c., ,v cyclically, and 1, 2- ...... , n cyclically. 
Thus for n=3 we obtain the (single, notation apart) possible solution: 

a1 b2 C3 

c2 a3 b 
b3 cl a2. 

The problem is impossible for n=2. I proceed to show that there are exactly 
two distinct solutions for n=4. I first find the possible schemes for the letters. 

By interchange of columns, we may bring the a's into the main diagonal. 
Call the first row abed. If b is fourth in the second row, we interchange the third 
and fourth row, the third and fourth columns, and permute c, d, and get abed as 
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the new first row, a's in diagonal, and b third in second row. The scheme is 
then necessarily (I). If b is first in the second row, the scheme is either (II) or 
(III). 

a b c d a b c d a b c d 
(I) d a b c (II) b a d c (III) b a d c 

c d a b c d a b d c a b 
b c d a d c b a c d b a 

If in (III) we interchange the second and third columns, and also rows, and per- 
mute b, c, we get (I). 

We attach the subscripts to the letters of the first row in the order 1, 2, 3, 
4. The diagonal terins must be ala4a2a3 or a, a3a4a2. For (I), b in the second 
row must be bl ; in the former case, d in the fourth row must be d4 contrary to 
d of the first row; in the latter case, d in the fourth row must be d2, contrary to 
a of the fourth row. Hence (I) is excluded. For (II) the two schemes are 
evidently 

a, b2 c3 d4 a, b2 c3 d4 
(A) b3 a4 d, C2 (B) b4 a3 d2 c1 

C4 da a. b1 c2 d, a4 b3 
d2 ce b4 a3 d3 C4 b1 a2 

If we view the square (A) from the side, instead of the top, we get (B). 
If we reflect (A) on the main diagonal and then permute 2, 4, 3 cyclically, we 
obtain (B). But by no change of notation of letters or subscripts is (A) con- 
verted into (B). Note that the arrangements of the letters (as well as the sub- 
scripts) in (A) or (B) define the non-cyclic group of order 4. 

These results for n=4 and n odd suggest that for n=6 the arrangements 
of the letters and subscripts might be derivable from those in the first row by 
means of the substitutions of the same regular group on six letters. But this is 
readily verified to be impossible. Hence if there is a solution for n=6, it is not 
a group solution of the type mentioned. 

PROBLEMS FOR SOLUTION. 

ALGEBRA. 

228. Proposed by G. W. GREENWOOD, M. A. (Oxon), Professor of Mathematics, MoKendree College, Leba- 
non, Ill. 

Sum the infinite series 

1 1 1 1 1 
1113+2f3~256+35 3 7 +47--49?5961....... [Oxford, 1895]. 
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